Optimal posttranslational translocation of the precursor of PhoE protein across Escherichia coli membrane vesicles requires both ATP and the protonmotive force.
In order to reach their final destination, periplasmic and outer membrane proteins have to pass the cytoplasmic membrane of Escherichia coli cells. To study the transport of PhoE protein, we developed an in vitro transcription-translation and translocation system. In this in vitro system, the protein is synthesized as a larger precursor, which can be processed by purified leader peptidase. The precursor can be translocated into inverted inner membrane vesicles as judged by the protection against externally added protease. Only part of the translocated protein is in the processed mature form. Translocation can occur posttranslationally and requires both ATP and the protonmotive force for an optimal process. Upon incubation of vesicles with mature PhoE protein or precursor PhoE in the absence of ATP, the proteins are bound to the vesicles, but they are not translocated, since they are still sensitive to externally added protease.